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): ESA’s Solar
stone Mission

Solar Observat atellite:
ESA / NASA Collaboration
4 year mission extension granted
2003-2007 (Pre-ILWYS)



SOLAR-B

Next Japanese Solar Mission with NASA & UK Participation
(Ground Station Support from ESA agreed by SPC Jan.2003)
Launch late 2005 (2006?)



ynamics Observatory

ets'of Opportunity”

Solur TErresmc:li .
- RElations Observcﬁnry

 STEREO

ASA missions
eo and SDO

in a considerable
- European payload
‘I'mrticipation

ESA considers to contribute

to STEREO and/or SDO and to
play a co-ordinating role in
pavload provision from Europe

Launches: 2005 and 07
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T e nner Heliosphere in-situ
) ;" and Solar Remote Sensing

Orbit up to 38 deg out of the
eccliptic plane, i.e. topside view
of polar regions, CME’s and
the backside of the sun



both the solar surface and the space above from a
co-rotating vantage point

e provide images of the Sun’s polar regions from
heliographic latitudes as high as 38°




onal Solar Missions

- NASA & ESA)

ASA (+Europ. groups & ESA)
th Line, 3-D, CMEs

n

1amics Obs. [2007] — NASA (ESA?)

orePetails, Helioseismology, CMEs

L8
Solar Orbiter [2011+] - ESA (+NASA)

Out of Eccliptic, Far-Side, Co-Rotation,

oy

Inner Heliosphere/Corona
Solar Probe - NASA

A Closer look

Probe Sol. Sentinels — NASA (ESA-JPN
Multipoint Inner Heliosphere SO/BC)
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ESA-SPC decision made
~ on 100 % orbital data

~ coverage and 3 year
mission extension

2003-2005 (Pre-ILWYS)




ollaboration

Two satellites equipped mainly with Cluster Spare Instruments
in Magnetospheric Polar and Equatorial orbits
DSP —-E: 550 km x 60000 km and DSP-P: 350 km x 25000 km
Launches in 2003 and 2004, resp. (Pre-ILWS)



"CLUSTER
¢ Active
Archive
# Phase

Recent ESA=DD/SEiinitiative to establish a/ public-domain
high-resolution’ datatarchive for the CLUSTER mission,
including valtie-a ﬁ multi-instrument satellite and G-B data.

Proposal accepted by ESA SPC in January 2003 (6.8 M€ )
Management plan prepared at ESTEC at this moment.

Ramping Built-up Phase 2003-2004, Operation 2005-2007
New staff at ESA/ESTEC as well as in European Pi-Teams



For
Understanding

Edison

From Donald Stokes (Woodrow Wilson School for
Public and International Affairs, Princeton University)

nection -- Science in the Pasteur Mode
a star works
* How it affects humanity’s home

e How to live with a star

— . i
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ected System

Planet

 How does the Eaﬂh respond (and vary)?

 What are the impacts on humanity?

International 3 < |
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Jjoverning processes
2d Sun-Earth system...

> simultaneous and coordinated observations

= at strategic locations in the entire system
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WAV ENGAlE
SolAVarapIiy ATIECtS

Humangiechnoiogy, Humans
In.Spaceand.the. lierrestrial

Climate.

Ihersprereioifine 'JlJmﬁm
Environment Continue
Expand Abeye and B e/ons
Our Planet. |

- Inerez Jm}rléo—*no
spéce based systems

Permanent presenr! of
humans in Earth orbit and

»




' y of the solar cycle.
ecasting & assessing solar role in climate change.

erstanding of Solar and Near-Planetary Space Physics.
- and allow a reasonably accurate forecast and quantification of space weather.
3. Minimize impact of space weather on technology and astronauts:

- Apply improved space weather predictions and accurate space
environmental design specifications.

- Fly low cost flight test beds for validation of rad-hard, rad-tolerant systems
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Science

Global Climate

International
Living With



, & “First Order” ILWS Mission Chart

Yohkoh GOES (SXI)

> SDO
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Solar Orbiter
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International Living With a Star R
Some Candidate Missions

-

Ulysses

Distributed network of spacecraft providing observations of Sun-Earth system.

Solar Orbiter

Solar
Sentinel

-'r‘

BepiColombo

~ STEREO
[ ‘*_j .

Coronas-Photon

Enhanped Polar
robe

Solar-B

Geostorm
(SubL,)

Solar Dynamics '
Observatory SDO /

VﬁKLSTEREo

o Solar-Heliospheric Network observing Sun & tracking disturbances from Sun to Earth.

e Geospace Mission Network with constellations of smallsats in key regions of geospace.
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DObvious'shortralls in t J rently Planned
WS Miss

Triere Is insufficient spacacraft covaraca o Szl el Singltlie=laleliis \A=]| Ne gjule=]
ISRl o I Ne R EXCOI I EXRUIIESVaIYINGE GEG-SPace environment
I ERISEEEe RN PP EIMEIES U R OSPHERE 2nd Edlith’'s' magnetosphere
ISISEVEIEl VAN iReBIERt A EREC N TISSIonNiEel (no UV, ENA etc imagers).
Siolelr Winlehto e f'er)lscl elt Opllerieyy Dol acement for ACE
(Eltinienigel In 1997) =it EL il Elalzlgageayeei
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